The impact of parental substance use on the emotional and behavioral adjustment of their adolescent children was examined over 5 years. A representative sample of 220 parents with HIV (PWH) and 330 adolescent children in New York City were repeatedly assessed. Some parents never used marijuana or hard drugs over the 5 years (nonusers). Among those who were users, substance use varied over time. PWH who used substances during a specific 3-month period were classified as active users and those who abstained from substance use were classified as inactive users. Longitudinal regression analyses were used to analyze the impact of variations in patterns of substance use over time on their adolescent children's emotional adjustment and behavioral problems. PWH relapse exacerbated adolescent substance use, trouble with peers, and adolescent emotional distress. Even time-limited reductions in parents' substance abuse can have a significant positive impact on their adolescent children's emotional and behavioral adjustment. Interventions that address parental substance use among PWH should be developed to ameliorate the impact of substance use relapse on their adolescents.
, the familial associations in marijuana use are consistently the most robust (Day, Goldschmidt, & Thomas, 2006; Gfroerer, 1987; Hopfer, Stallings, Hewitt, & Crowley, 2003; Li et al., 2002) . Parental marijuana use affects not only adolescent marijuana use, but also it impacts other negative adolescent outcomes including adolescent smoking, alcohol use, and hard drug use (Johnson et al., 1984; Li et al., 2002) . Impact of Substance Use by PWH Substance use among PWH may have an even greater impact on their children than does substance abuse in non-HIV infected parents, as has been identified previously (Knowlton et al., 2008) . HIV-related chronicity and stigma are contributing factors. Having a parent with chronic illness increases a child's risk for emotional adjustment problems (see Romer, Barkmann, Schulte-Markwort, Thomalla, & Riedesser, 2002, for review) . The impact of parental illness is likely to be greater when parents have a highly stigmatized condition such as HIV (Herek, Capitanio, & Widaman, 2002) . Parents with HIV in the United States are predominantly single parents of African American or Latino descent (CDC, 2000; Schuster et al., 2000) , members of subgroups that are already more likely to experience stigma and prejudice. Children of PWH live both with anticipatory fears about parental death, as well as the demands of fulfilling increased family responsibilities precipitated by parental illness (Rotheram-Borus, Weiss, Alber, & Lester, 2005; Stein, Rotheram-Borus, & Lester, 2007) . Thus, the children of substance using PWH are expected to be particularly vulnerable to the negative impact of parental drug use over time.
Substance Use Relapse by PWH
We predict that for PWH, parental relapse into substance use will promote emotional distress among their adolescent children. Substance abuse has consistently been found to be associated with comorbid mental health problems, indicating greater risk for emotional distress in substance-using PWH (Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995; McCloskey & Walker, 2000 , Minkoff, 2001 Rounsaville, 2004 ) Substantial evidence suggests that there is a strong relationship between a parent's emotional distress and behavioral adjustment in their children (Beardslee, Bemporad, Keller, & Klerman, 1984; Rotheram-Borus, Lightfoot, & Shen, 1999; Rutter & Quinton, 1984; Stele, Forehand, & Armistead, 1997) . Thus, we anticipated that adolescents of PWH who relapsed into active drug use would have higher levels of emotional distress than those youth whose parents were not using substances.
We also anticipated that for PWH, parental relapse into active substance use would negatively impact the behaviors of their adolescent children. Because previous research has demonstrated that parental relapse may negatively affect the entire family system (e.g., Anderson & Henry, 1994; Biedennan et al., 2000; Kumpfer et al., 1996; Pandina & Johnson, 1989; Rotunda et al., 1995) and because parental substance use has been clearly linked to adolescent substance use (Fawzy et al., 1983; Gfroerer, 1987; Johnson et al., 1984; Kirisci et al., 2005; Li et al., 2002; Miles et al., 1998; Reinherz et al., 2000; Wills et al., 1994) , we expected that parental relapse into substance use would affect adolescent substance use over time. When exposed to parental substance use, adolescents may model their parents' risky behaviors, or, alternatively, adolescent perceptions of their parents' behaviors may serve as a release mechanism for the adolescent to engage in problem behaviors, such as peer conflict (Jessor, 1984) . Previous studies have demonstrated that the adolescent children of alcohol abusing parents are more likely to have trouble with peers (Christensen & Bilenberg, 2000; Loukas et al., 2001; Peiponen et al., 2006) . Thus, we predicted that parental relapse into substance use would promote trouble with peers among the adolescent children of PWH.
In this study, we utilize paired longitudinal parental and adolescent data over 5 years to examine the relationship between changing patterns of parental substance use and these key adolescent outcomes, providing a unique look at the changing impact of parental relapse among PWH. These data were collected as part of a randomized controlled trial of a family based intervention for PWH and their adolescent children. Notably, in families randomized to the intervention, both parents and adolescents experienced reductions in emotional distress and problem behaviors over 2 years compared to those in the control group (Rotheram-Borus et al., 2001) . Over 4 years, PWH relapsed into substance use significantly less often and adolescents became teenage parents themselves significantly less often in the intervention compared with the control condition (Rotheram-Borus et al., 2003) . At the 6 year follow-up, adolescents were more likely to be employed, less likely to receive welfare, more likely to have a positive romantic relationship, less likely to use alcohol, and more likely to attempt to stop smoking (Rotheram-Borus, Lee, Lin, & Lester, 2004) . Given the benefits previously associated with the intervention, we anticipated that the intervention might offer protection against the negative impact of parental substance abuse relapse on adolescent adjustment over time and we examined this relationship.
Method

Participants
From 1993 to 1995, financially needy persons diagnosed with AIDS were automatically referred to the Division of AIDS Services (DAS) in New York City (NYC). A log of 619 PWH with at least one child aged 12 to 18 years old was created; 155 PWH died before potential recruitment into the study. To be eligible for the study, the PWHs case manager had to agree that it was in the PWHs clinical interest. Among the 464 PWH who lived through recruitment, there were 35 potential participants who were not referred by their case manager. With consent from the DAS case manager, the PWHs participation was solicited for this study. A total of 307 PWH were recruited with informed consent from among the 429 eligible parents (72%). Some PWH ( n = 25) did not have custody of their children or the children refused to participate ( n = 8) and were excluded from this analysis. A total of 412 adolescents were recruited from 274 PWH (average n per family = 1.5, SD = 0.7, range 1-5).
Only one adolescent reported ever being treated for HIV (< 1 %). Most adolescents reported they were currently in school at baseline (86%; n = 283/330); attendance was unknown for four adolescents. In addition, current school attendance was associated with age at baseline (t test = 7.80, df = 324, p < .Ol), which was included in the model as a covariate.
Interviews were conducted every 3 mon*s for the first 2 years and every 6 months for the next 3 years ( n = 15 potential assessments). Parents died over time and the follow-up rate was calculated by removing deceased parents; the number of parents who died was similar across intervention conditions. Because there were multiple assessments each year, at least one annual assessment was conducted at the following rates for years 1 to 5: (PWH: 88%, 94%, 98%, 92%, and 66%; adolescents: 88%, 91%, 91%, 88%, and 82%). When assessments were missed, families were recontacted over time. The exact date of each follow-up interview was recorded and used in the current analysis. For inclusion in this analysis, the observations of parents and adolescents were matched by linking assessment times. The parent interview had to occur within the 3 months before or up to 1 month after the date of the adolescent interview to be considered matched. There were 330 adolescents with at least one matching parent observation, and 220 parents with at least one matching adolescent observation.
At m i t m e n t , parents who died did not differ on alcohol, marijuana, or hard drug use in the previous 3 months by whether or not they died during the study (x2 = .OOO4 to .2 1, df = 1, p = .98 to 64).
Adolescents of parents who died did not differ on their alcohol, marijuana, or hard drug use either (x2 = .20 to 1.43, df = 1, p = .66 to .23). For parents who died during the study, neither parent nor children contributed additional data 3 months after the final parent interview. The only observations excluded from the analyses were parent-child pairs missing parental drug information at baseline. All PWH interviews missing PWH substance use data were also omitted. A total of 2,034 observations were used in the analysis. The sample of PWH available for analysis varied over time: for the month 0 to 36 follow-up assessments, 131 to 178 PWH contributed data; for the month 42 to 54 assessments, from 61 to 110 PWH were monitored, and at the month 60 assessment, there were 18 PWH. In total, 220 of the original 274 PWH and 330 of the 412 adolescents in the full study contributed to the analyses detailed in this report.
We compared PWH and adolescents excluded and not excluded from the analyses on demographic and background characteristics presented in Table 1 and found the groups were comparable with only one difference in PWH and none in adolescents. Parents excluded from this analyses had somewhat better health status at recruitment (12% with AIDS vs. 20%; 27% symptomatic vs. 45%; and 61% asymptomatic vs. 35%; x2 = 11.95, df = 2, p < .01).
Intervention
The family based intervention focused on enhancing coping skills and was delivered over three modules using a manual and trained facilitators. Intervention sessions were held on Saturdays at a central location with two sessions each day. Lunch, childcare, and transportation were provided. Module 1 was eight sessions for parents only and addressed making decisions about HIV disclosure, adjustment to HIV status, and parenting skills. Module 2 included 12 sessions for both parents and adolescents; the sessions focused on custody planning, reduction of risk acts, and parentyouth communication. Module 3 was eight sessions for bereaved youth and new caregivers after parental death. These sessions focused on grieving, setting life goals, and establishing a positive relationship with the guardian. The intervention manuals are available at http://chipts.ucla.edu/interventions/manuals/index.html.
Procedures
The PWH and their adolescent children were typically interviewed individually in their home in a 1.5 to 2 hour assessment. similar to the participants, interviewers were predominantly African American or Latino (62%); about one third were bilingual in 
Measures: Outcomes
Adolescent emotional distress. This was examined using the Brief Symptom Inventory (BSI). The BSI is a 53-item measure-ment that assesses self-reported symptoms of emotional distress, rated for the period of the previous week on a 0 (not at all) to 4 (extremely) rating scale. With a global scale score (Cronbach's alpha = .96), subscales are also calculated for anxiety (a = .77) and depression (a = .79). Normative data for adolescents are available (Derogatis & Melisaratos, 1983) .
These were examined using three outcome measures: adolescent alcohol use, adolescent marijuana use, and trouble with peers. Alcohol and marijuana use were measured as the presence (I) or absence (0) of the use of the particular substance in the 3 months before a given interview. Hard drug use, which includes: amphetamines, inhalants, cocaine, crack, hallucinogens, heroin, and injected drugs was reported. Hard drug use was not analyzed because of low rates of use (2% at baseline). Trouble with peers was defined as having trouble with one or more classmates (1) or not reporting trouble (0) and assessed for adolescents attending school.
For the larger longitudinal study, a broad set of measures assessing parent and adolescent adjustment to parental HIV was collected. Only those measures used to test the study hypotheses are described here.
Adolescent problem behaviors.
Parental Substance Use Relapse
PWH self-reported substance use (marijuana and hard drugs) at baseline and for each 3-month assessment period. At each assessment, the prevalence and frequency of use were assessed for: (a) marijuana, and (b) hard drugs (amphetamines, inhalants, cocaine, crack, hallucinogens, heroin, and injected drugs). Nonprescription opioid analgesics, sedatives, crank, and speedball were included in the definition of hard drugs for follow-up assessments. We classified use of any substance other than alcohol or marijuana as hard drug use. For marijuana and hard drug use, three time-varying substance use variables were created. Overall, PWH were divided into two groups: users and nonusers. Users were PWH who reported any marijuana use or hard drug use at any time during the study. Nonusers reported no usage during the study. Users were further divided into two time-varying subcategories over time, either active users or inactive users depending on their current drug use. A contrast between an actively using and inactively using parent is a contrast between a parent who recently used drugs, that is, a relapsing parent, and one who did not but had used sometime during the study. Thus, for each type of substance use, a relapse variable was categorized into three groups for each assessment point: nonuser, active user, and inactive user. 53-item measurement that assesses self-reported symptoms of emotional distress, rated for the period of the previous week on a 0 (not at all) to 4 (extremely) Likert scale. With a global scale score (Cronbach's alpha = .96), subscales are also calculated for anxiety (a = .77) depression (a = .79). Normative data for adults are available (Derogatis & Melisaratos, 1983) .
5.
Family intervention status. After the baseline assessment, families were randomly assigned to the intervention condition (1) or the control condition (0) 
Statistical Methods
Mixed-effect linear regression models (Weiss, 2005) were fit to continuous emotional distress outcomes and logistic regression models were fit for binary problem behavior outcomes. Because emotional distress outcomes were skewed with long right tails, a logarithmic transformation after adding a constant was performed which reduced the skewness. To successfully track changes in outcome measures, models included parameters to account for correlations between repeated observations over time. Continuousoutcome and binary-outcome models included a random intercept for each family since there were multiple children within some families; emotional distress outcome levels across time are allowed to shift higher or lower within a family. Continuousoutcome models for emotional distress measures included an autoregressive moving average (ARMA) covariance structure with three unknown parameters (1 variance and 2 correlation parameters) to account for repeated observations for each adolescent. This covariance structure had much higher data support than other covariance structures with similar numbers of parameters, including random intercept, random intercept and slope, and auto-regressive covariance structures. In an ARMA covariance structure, consecutive observations have correlation equal to p and observations with lag k have correlation equal to pyk-l. Binary-outcome models for problem behavior measures included an adolescent random intercept allowing problem behavior probabilities to be shifted higher or lower across repeated observations for a given child.
For both emotional distress and problem behavior models, covariates included time in months from baseline interview, parental relapse status for marijuana and hard drugs, and demographic and other adjustment measures. For continuous-outcome models we allowed for changes in the population slope at 18 and 36 months after baseline interview. A more curvilinear response pattern over time can be modeled. For example, emotional distress may increase more rapidly during the first 18 months and increase more gradually thereafter.
All multivariate analyses include parental relapse covariates and are adjusted for background characteristics, including adolescent age, gender, parent HIV status, and family intervention status. All longitudinal models were fit in SAS Proc. Mixed (SAS Institute Inc., Cary, NC) for continuous outcomes and the SAS Glimmix macro for discrete outcomes. For continuous outcomes, parameter estimates and standard errors are presented in a table and t-statistics (t), degrees of freedom (dj), and p values are presented in the text. For binary outcomes, odds ratios (OR) and 95% confidence intervals (CI) are presented in a table and text. For covariates with three categories (the two relapse variables and disease status variable), we conducted global tests, that is, tests for any significant painvise differences, before conducting painvise comparisons. F-statistics are reported for significant global tests.
Results
Sample
Parental and adolescent characteristics at the time of recruitment are shown in Table 1 . Most PWH were mothers (82%) with a mean age of 37 years. Overall, the parents were aged 25 to 70 (M = 37.9, SD = 5.9). Most parents were African American (34%) or Latino (47%); 19% were White or of other ethnicities. While an AIDS diagnosis was the criteria for being admitted to the Division of AIDS Services, only 20% of parents reported having AIDS at baseline, 45% were symptomatic for HIV, and 35% were asymptomatic for HIV. Almost half of parents (42%; n = 93) died over 5 years, with mean time until death 2.4 years (SD 1.6). Half of the PWH were in the intervention (n = 110) and half were in the control condition (n = IlO), indicating little selection bias in which participants were eligible for inclusion in the analyses. We compared PWH and adolescents by intervention condition on all demographic and background characteristics presented in Table 1 and found the two groups remained comparable in the current analysis, with the only difference that adolescents in the control condition were somewhat more likely to use marijuana at baseline (23% vs. 14%; x2 = 4.42, df = 1, p = .M).
Regarding substance use, about half of the parents did not use any hard drugs over the entire 5-year follow-up period (59%; n = 129). Figure 1 graphically presents parental hard drug use patterns over time. Figure 2 shows reported alcohol, marijuana, and hard drug use at the time of recruitment. There were no differences in the sociodemographic profiles of the parents who ever used hard drugs and those who did not, except that drug use was higher among participants above the BSI clinical cutoff at recruitment (46%) versus participants below the BSI cutoff (32%; x2 = 3.92, 1 0 0 1 df = 1, p = .05). Parental relapse into hard drug use over time was unrelated to parental HIV status.
At baseline, about half the adolescents were male (47%; n = 154) and half were female (53%; n = 176), with a mean age of 15.3 years. Similar to their parents, youth ethnicity was predominantly either African American (37%; n = 122) or Latino (51%; n = 168); only 12% were White or of other ethnicities. At baseline, the mean BSI was 0.6 (SD = 0.6), a score in the normative range for adolescents (Derogatis & Melisaratos, 1983) . At baseline, problem behaviors varied for rates of substance use in adolescents from very low rates of 2% for hard drug use to higher rates of 26% for alcohol use (see Table 1 ). Similar to their parents, about half were in the intervention condition (51%; n = 164) and control condition (50%; n = 166).
Emotional Distress
Results from the mixed effect regressions of parental relapse on adolescent emotional distress are shown in Table 2 . Some sociodemographic differences in emotional distress were present. Adolescent females reported higher levels anxiety, depression, and overall distress ( t = 4.71 to 5.55, df = 1976, all p < .01).
Moreover, older adolescents reported higher levels of depression than did younger adolescents (t = 2.64, df = 1976, p < .01).
Parental HIV disease status at baseline was associated with overall distress ( F = 3.95, df = 2, 1976, p = .02). Adolescents of parents who were HIV symptomatic (t = 2.43, df = 1976, p = .02) or had been diagnosed with AIDS ( t = 2.67, df = 1976, p < .01) at baseline reported higher overall distress levels compared to adolescents of parents who were HIV asymptomatic at baseline.
Over time, parental relapse into substance use had an impact on adolescent emotional distress. Overall, parental hard drug use showed a trend toward being associated with adolescent anxiety ( F = 2.52, df = 2, 1976, p = .08) and adolescent depression (F = 2.42, df = 2, 1976, p = .09). Adolescents reported higher levels of global emotional distress (t = 1.99, df = 1976, p = .05), anxiety (t = 2.19, df = 1976, p = .03), and depression (t = 2.14, df = 1976, p = .03) when parents had been actively using versus inactively using. I  I  I  I  I  I  I  I  I  I  I  I  I 
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Problem Behaviors
Results from the mixed effect regressions of parental relapse on adolescent problem behaviors (alcohol use, marijuana use, and trouble with peers) are shown in Table 3 . Sociodemographic correlates had some impact on adolescent problem behaviors. Adolescent females had lower odds of marijuana use (OR = .42, 95% CI = .23 to .79, p < .01) compared to adolescent males. Older adolescents had greater odds of alcohol use (OR = 1.30, 95% CI = 1.19 to 1 . 4 3 ,~ < .01) compared to younger adolescents.
Significant independent effects of parental relapse on adolescent problem behaviors emerged. Parental marijuana use was associated with adolescent marijuana use ( F = 4.44, df = 2, 1862, p = .01). Adolescents had greater odds of marijuana use when they had active use parents versus inactive use parents (OR = 1.65, 95% CI = 1.07 to 2.54, p = .02) or parents who were nonusers (OR = 2.67, 95% CI = 1.26 to 5.62, p = .01). Moreover, parental hard drug use was significantly associated with adolescent trouble with peers ( F = 9.22, df = 2, 1089, p < .01). Adolescents had greater odds of trouble with peers when 00, 1.00)  (.68, 1.75)  (.56, 1.62)  (S8, 1.30)  (1.19, 1.43)'  (.55, 1.27 
Discussion
Parental substance use has long been regarded as a significant stressor on children with a substantial negative impact on children's emotional adjustment and risk behaviors (Brook et al., 1996; Lynskey, Fergusson, & Horwood, 1994; Stein et al., 1993) .
By examining linked behaviors of parents and children over 5 years, this study provides information on specific impact of a parent's active substance use relative to periods of parental abstinence from marijuana and/or hard drugs.
Despite the expectation that they would be at high risk for behavioral problems and emotional adjustment, adolescents of PWH appear to have similar rates of substance use compared to reports of other low income African American and Latino youth in New York City ( Goodman & Cohall, 1989) . In a national survey of adolescents, 48.3% of Americans aged 12 years or older reported being current users of alcohol in the past month (Substance Abuse & Mental Health Services Administration, 2002) . In comparison, only about one quarter of adolescents of PWH reported recent alcohol use over the last 3 months at baseline. Overall, adolescents of PWH also report levels of emotional distress comparable to normative adolescent samples (Derogatis & Melisaratos, 1983) .
Parental relapse into substance use did negatively impact adolescent emotional distress. Adolescents whose parents relapsed into active substance use were more distressed than youth whose parents were abstinent substance abusers over time. These results pertained to parental hard drug use, not marijuana use, for which parental relapse activities did not demonstrate a higher risk for teen emotional distress.
In addition, parental relapse into substance use also increased the risk for problem behaviors in their adolescent offspring. In this case, both relapse into marijuana use as well as relapse into hard drug use negatively affected adolescents. The direct impact of parental substance use may reflect the impact of modeling in the home. In particular, an aggregation of intergenerational marijuana use among adolescents and their parents has been observed previously (e.g., Day et al., 2006; Gfroerer, 1987; Hopfer et al., 2003; Li et al., 2002) . Parental relapse into hard drug use appears to have a wider impact, with a negative influence on teen peer relationships as well. As has been found in studies of adolescents of alcohol abusing parents (Christensen & Bilenberg, 2000; Loukas et al., 2001; Peiponen et al., 2006) , PWH relapse into hard drug use had repercussions for their teens that extended beyond the contines of the household.
An important finding of this study is that emotional distress and problem behaviors in youth of PWH with a history of hard drug use, but who are not actively using hard drugs, appear similar to adolescents of parents who have never used hard drugs. Over time, the adolescents of inactive using parents were not more emotionally distressed nor engaged in more problem behaviors than those adolescents who had nonusing parents for the duration of the 5-year period. The only exception to this trend was the enduring negative impact of parental hard drug use on trouble with peers. The general pattern, however, clearly demonstrated that reductions in parental substance use (both marijuana and hard drugs) positively impacted adolescent emotional functioning and substance use. Active substance abuse may interfere with several key parenting domains, including emotional responsiveness, appropriate monitoring, and maintaining stable routines (Beardslee et al., 1984; Rotheram-Borus et al., 1999; Rutter & Quinton, 1984; Stele et al., 1997) .
Although we anticipated that randomization to the family based coping skills intervention would reduce the impact of PWH relapse behaviors on their adolescent children, only modest benefit was shown on adolescent alcohol use in this analysis. Overall, PWH and their adolescent children randomized to the intervention showed benefit in emotional and behavioral adjustment outcomes over 2,4 and 6 years (Rotheram-Borus et al., 2001 Rotheram-Borus et al., 2004) . However, this analysis suggests a need for more information on intervention strategies to further reduce both relapsing behaviors in PWH, as well as to promote family level protective factors in the context of active parental substance use.
The design of this study is both a major strength and weakness. The sample was representative of families living with HIV in New York City, and New York City represents 30% of the families living with AIDS in the United States (CDC, 1994) . PWH were predominantly low-income African Americans or Latinos who had significant histories of substance abuse, particularly injection drug use. The sample was retained and repeatedly assessed over 5 years, a relatively long period. Repeated assessments are likely to have a reactive effect (e.g., National Institute of Mental Health Multisite HIV Prevention Trial Group, 1998), minimizing the negative impact of parental substance use that might have been observed. In addition, 43% of the parents in the study sample died over this period, resulting in the exclusion of observations after that point (Lee & Rotheram-Borus, 2001) . Because of missing parent data, we have probably underestimated the rates of drug-using parents during the study period, which is likely to have made the groups more similar in our analysis than they should be. Finally, because youth substance use is frequently experimental, our analysis may be limited by using the category "any use" of either alcohol or marijuana to capture adolescent substance use because it fails to distinguish single-use youth from frequent and heavy users.
Implications for Research
This study establishes a clear association between parental substance use and adolescent adjustment. Additional research is needed to understand the mechanism through which parental substance use and relapse impact youth outcomes like trouble with peers. Similar relationships between parental substance use behaviors and adolescent HIV risk behaviors should also be investigated to more comprehensively understand the impact of parental substance use on children, and to assist in service development. Longitudinal research should be undertaken to clarify the impact of parental substance use and relapse on adolescent adjustment over time, as well as to determine risk and resiliency factors that may influence different domains of functioning and guide preventive interventions for families living with parental HIV.
Implications for Prevention and Treatment
These results highlight the importance of developing interventions designed to reduce active parental substance use in PWH, particularly given the preventive benefits for their offspring observed in this population. Given that children's emotional and behavioral adjustment improved when their parents stopped using hard drugs, targeting ongoing substance abuse treatment and prevention services to PWH who use hard drugs has important implications for reducing risk and supporting positive development across a second generation.
